Small molecules: big players in the evolution of protein synthesis.
The aminoacyl-tRNA synthetases (aaRSs) are responsible for selecting specific amino acids for protein synthesis, and this essential role in translation has garnered them much attention as targets for novel antimicrobials. Understanding how the aaRSs evolved efficient substrate selection offers a potential route to develop useful inhibitors of microbial protein synthesis. Here, we discuss discrimination of small molecules by aaRSs, and how the evolutionary divergence of these mechanisms offers a means to target inhibitors against these essential microbial enzymes.